We revisit the cloud-in-cloud problem for non-Gaussian density fluctuations. We show that the extended PressSchechter (EPS) formalism for non-Gaussian fluctuations has a flaw in describing mass functions regardless of type of filtering. As an example, we consider non-Gaussian models in which density fluctuations at a point obeys a χ 2 distribution with ν degrees of freedom. We find that mass functions predicted by using an integral formula proposed by Jedamzik, and Yano, Nagashima & Gouda, properly taking into account correlation between objects at different scales, deviate from those predicted by using the EPS formalism, especially for strongly non-Gaussian fluctuations. Our results for the mass function at large mass scales are consistent with those by Avelino & Viana obtained from numerical simulations.
INTRODUCTION
How many objects with mass M are there in our universe? This question has been one of main interests in the field of cosmological structure formation. Formation process of cosmological objects such as galaxy clusters and galaxies is well understood qualitatively in the context of the hierarchical clustering scenario based on a cold dark matter (CDM) model. In order to compute the number density of collapsed objects or mass function, one must deal with gravitational non-linear growth of small density perturbations. The most direct way is to perform N-body simulations. However, performing simulations for a large number of models on wide range of scales is a very difficult task because of the limit of the computation time and available amount of memory. Therefore, it is of great importance to derive analytic formulae that accurately describe the result of N-body simulations. Among them, the Press-Schechter formula (Press & Schechter 1974 ; hereafter PS) has been a most successful one and applied to a wide class of structure formation models.
Nevertheless, the PS formalism has a flaw in describing the number of collapsed objects. Because the underdense region of smoothed density fluctuations is not taken into account in the formalism, integration of the mass function over whole range of mass does not yield a unity. Even if the density fluctuation smoothed on mass scale M is less than a critical density fluctuation δ c , there is a chance that the density fluctuation smoothed on larger mass scale M ′ > M is larger than δ c . This is called the "cloud-in-cloud" problem. Press & Schechter (1974) simply multiplied the mass function by the "PS fudge factor of two"in the case of Gaussian random fields.
The cloud-in-cloud problem for Gaussian random fields have been partially solved by Peacock & Heavens (1990) and Bond et al (1991) using the so-called excursion set formalism and by Jedamzik (1995) and Yano, Nagashima & Gouda (1996) using an integral equation. Consider a density fluctuation δ M smoothed on mass scale M at a given point. Then one can regard a sequence of density fluctuations δ M1 , δ M2 , · · · in descending order of M as a trajectory of a "particle." For fluctuations smoothed by the sharp k-space filter, each trajectory is described by a Markovian random walk of δ as a function of "time" M. Then we analytically obtain the PS fudge factor of two. However, for fluctuations smoothed by other filters, no analytic result is known, since the correlation between fluctuations with different scale renders the motion of a particle non-Markov process.
In contrast, the cloud-in-cloud problem for non-Gaussian density fluctuations had not been explored until recently. As is well known, a number of theoretical "unstandard" models including cosmic string models, texture models, multiple fields models, and so on predict that the primordial fluctuations are not Gaussian. Because the number of collapsed dark matter halos at early epoch, e.g. clusters at z ∼ 1 or galaxies at z 5, depends sensitively on the tails of distribution function of initial density fluctuations, even a small deviation from Gaussianity would cause a noticeable change in the statistical property of those high-redshift objects. To make predictions on the number count of these rare objects, it is of crucial importance to investigate how the PS formalism is extended to models with non-Gaussian initial conditions.
Recently, there has been some progress on this issue based on the so-called extended Press-Schechter (EPS) formalism in which the PS fudge factor is again assumed to be a constant. For Gaussian fluctuations smoothed by the sharp k-space filter, the assumption is correct because of the nature of the Markovian random walk of δ. However, in other cases, it is not known whether such assumption is correct, especially for nonGaussian models. In the context of formalism developed by Jedamzik (1995) and Yano, Nagashima & Gouda (1996) , the PS fudge factor is equivalent to the inverse of conditional probability of finding a region where δ M1 ≥ δ c of mass scale M 1 provided that it is totally included inside an isolated region where δ M2 = δ c of mass scale M 2 . In other words, the PS fudge factor is not a constant and depends on smoothing scales M 1 , M 2 in general. This behavior was also noticed by Nagashima & Gouda (1997) using Monte Carlo simulations. Although it has been claimed that the EPS formalism provides a good fit to the mass function obtained from N-body simulations for some non-Gaussian models (Robinson & Baker 2000) , one cannot immediately give a justification for the result. In fact, recent 1 numerical simulations of linear density fields showed that the EPS formalism does not provide a good fit to the mass function for strongly non-Gaussian probability distribution functions (PDFs) with small variance σ 0.5 which correspond to objects with large mass, such as galaxy clusters at present (Avelino & Viana 2000) . For such small variances, the mass function is essentially determined by the abundance of rare density peaks which are sensitive to the non-Gaussianity of initial fluctuations. It is of crucial importance to understand the role of the conditional probability for strongly non-Gaussian density fluctuations, especially at large scales.
In this paper, we study models in which one-point PDF of density fluctuations smoothed on mass scale M obeys a χ 2 distribution with ν degrees of freedom, which are very simple and widely used as toy models in the literature (e.g. Barreiro, Sanz, Martínez-González & Silk 1998) . The degree of nonGaussianity is characterized by ν. A χ 2 ν distribution is strongly non-Gaussian for small ν and converges to a Gaussian distribution in the limit ν → ∞.
In §2, we introduce the Jedamzik formalism to compute the mass function. In §3, we describe simple toy models for which a density fluctuation at a point obeys a χ 2 ν distribution. In §4, we explore the property of the conditional probability and compare the obtained mass functions with those predicted by using the EPS formalism. In §5, we summarize our result and draw our conclusions.
JEDAMZIK FORMALISM
To compute mass functions analytically, PS made following assumptions: (1) the overdense region collapses to an virialized object with mass M when the linear density fluctuation δ smoothed on mass scale M reaches a critical value δ c which is a function of cosmic time; (2) Each overdense region is independent and described by a spherically symmetric collapse model which specifies δ c (Tomita 1969; Gunn & Gott 1972) . Then the volume fraction of the collapsing region at initial time with mass scale equal to or larger than M is simply given by
where p(δ; σ(M)) denotes a one-point PDF with variance
M of the initial density perturbation. Now consider regions where the density fluctuation δ smoothed on mass scale M 1 exceed δ c . Each region should be totally contained inside an isolated collapsed object with mass M 2 ≥ M 1 . Then we have
whereρ denotes the mean cosmic density, P(M 1 |M 2 ) is the conditional probability of finding a region V 1 of mass scale M 1 where δ 1 ≡ δ(M 1 ) ≥ δ c provided that V 1 is totally contained in an isolated overdense region V 2 where δ 2 ≡ δ(M 2 ) = δ c . We call equation (2) the Jedamzik formula (Jedamzik 1995) . Because V 2 is an isolated region, the conditional probability is given by the probability of the first upcrossing of δ 2 at the threshold δ c when smoothed on decreasing mass scales
assuming that the spatial correlation in the density fluctuations is negligible. Let us call a sequence of density fluctuations δ(M 1 ), δ(M 2 ), · · · in descending order of M as a trajectory of a particle. For fluctuations δ(M) smoothed by the sharp k-space filter whose phases of Fourier modes δ k are uncorrelated, the motion of a particle is described by a Markovian random walk. In this case, the conditional probability P(M 1 |M 2 ) does not depend on the state of a particle before the crossing δ 2 = δ c ,
In what follows we assume that equation (4) gives a good approximation of the conditional probability for fluctuations smoothed by other filters (Yano, Nagashima & Gouda 1996) . Then we only need to specify a one-point PDF and a two-point PDF of the smoothed density fluctuations at a given point. If P(M 1 |M 2 ) ≡ f does not depend on mass scales M 1 and M 2 , then the mass function is described by a formula similar to the PS formula, where the PS fudge-factor, f , is related to the conditional probability as
Let us first consider the Gaussian models. The bivariate Gaussian two-point PDF with vanishing means is given by
where σ 2 i denotes the variance of δ i , δ 2 i , and τ denotes the correlation coefficient,
For fluctuations smoothed by the sharp k-space filter, τ = σ 2 /σ 1 (see appendix). Then the two-point conditional PDF is written in terms of the one-point PDF as
. Because the Gaussian one-point PDF is also scale-invariant, we recover the constant PS fudge factor, f (2) and (4), we obtain an explicit form of mass function,
In general, however, the PS fudge factor f is not a constant and the mass function n(M) cannot be written explicitly as in equation (7). For instance, for Gaussian fluctuations smoothed by other window functions, P(M 1 |M 2 ) depends on smoothing scales M 1 and M 2 (Nagashima 2001 ).
In the non-Gaussian models, the mass scale dependence of P(M 1 |M 2 ) must be always taken into account. However, Koyama, Soda & Taruya (1999; hereafter KST) claimed that for generic non-Gaussian models, the relation p(
If the one-point PDF is scale-invariant, the above integration yields a constant value. Although obtaining a similar relation for all scales M 1 ≤ M 2 is a more complex issue, KST and some authors evaluated mass functions by solving equation (7) assuming a constant f for various non-Gaussian models (Koyama, Soda & Taruya 1999; Robinson & Baker 2000) . From now on, we call the PS formalism using the approximation described by equations (7) and (8) in evaluating the mass function, the extended PS (EPS) formalism. Now let us evaluate the validity of the EPS formalism. In the limit of vanishing correlation coefficient, τ → 0, or equivalently M 1 ≪ M 2 , the two-point PDF is written as a direct product of one-point PDFs, p(δ 1 , δ 2 ) = p(δ 1 )p(δ 2 ), which gives
On small mass scales with large variance, i.e. σ 1 ≫ δ c , the lower limit of integration variable δ c can be set to zero as in the Gaussian fluctuations smoothed by the sharp k-space filter, leading to a constant f . Hence, the EPS approximation is valid for scales M 1 ≪ M 2 and σ 1 ≫ δ c . However, on large mass scales, where σ 1 δ c , such approximation cannot be verified except for the Gaussian cases, since the contribution of integration of p(δ 1 ; σ 1 ) in δ 1 from 0 to δ c cannot be negligible. Therefore, the EPS approximation is not valid for
This contradicts the validity of the EPS approxi-
does not hold. In fact, the class of PDFs of density fluctuations that satisfy p(δ 1 |δ 2 ) ∼ p(δ 1 − δ 2 ) for M 1 ≪ M 2 is very limited 1 . The Gaussian fluctuations smoothed by the sharp k-space filter belong to this very limited class.
It would be worthwhile to comment on relationship between the conditional probability and the excursion set formalism. If the conditional probability satisfies p(δ 1 |δ 2 ) = p(δ 1 − δ 2 ), then the master equation can be reduced to the diffusion equation by using the Kramers-Moyal expansion which is used in the excursion set formalism. However, it is clear that general PDFs do not necessarily satisfy the diffusion equation. We need to derive a proper two-point PDF that corresponds to the density fluctuation distribution function under consideration.
where Γ(x) denotes the Γ function.
Next, we derive the two-point PDF p(z 1 , z 2 ) of χ 2 ν distribution with variance σ 1 , σ 2 and correlation coefficient τ . Let us consider variables x 1 , x 2 which obey a two-point Gaussian distribution p G (x 1 , x 2 ; s 1 , s 2 , ǫ) with vanishing means. By changing the variables as z 1 = x 2 1 , z 2 = x 2 2 , one obtains
where
The corresponding characteristic function is
The characteristic function for p χ 2
4 i and τ = ǫ 2 , since each variable z i is written as a sum of independent random variables. From two-dimensional Fourier transform of φ χ 2 ν (t 1 ,t 2 ), we finally obtain the two-point PDF of χ
where α ≡ 1 − τ ,σ ≡ 2σ 1 σ 2 /ν and J n and I n are the Bessel and modified Bessel function of the first kind, respectively. The one-point and the two-point χ 2 ν PDFs are scale-invariant and extend from 0 to ∞ for each variable. Because we assume that the PDFs of a density fluctuation have a vanishing mean, we will use off-centered PDFs, p * χ 2
in the following analysis.
SOLVING THE CLOUD-IN-CLOUD PROBLEM
In order to study the characteristics of χ 2 ν models on mass function, we first estimate the conditional probability
for various kinds of smoothing filters, such as the sharp k-space, the Gaussian and the top-hat filters. First of all, we consider fluctuations smoothed by the sharp kspace filterW R (k) = 6R 3 θ(π/R − k)/π. The relation between the mass M and the smoothing scale R is given by M = 6R 3ρ /π. The correlation coefficient is τ = σ 2 /σ 1 = (M 1 /M 2 ) (n+3)/6 (see appendix) provided that the power spectrum of the initial density fluctuations has a form P(k) ∝ k n , where n denotes the spectral index and n > −3. The critical value δ c is 1.69 independent of mass scale for the spherical collapse in the Einstein-de Sitter universe. For simplicity, we assume δ c = 1.69 in the following analysis. As we have argued in §2, for M 1 ≪ M 2 and σ 1 ≫ δ c , the EPS approximation gives a correct value,
where Γ(x, y) denotes the incomplete Gamma function. For other parameter regions, however, the EPS approximtion is 1 Although KST claimed that for M 1 ≪ M 2 , the relation p(δ 1 |δ 2 ) ∼ p(δ 1 − δ 2 ) holds for generic non-Gaussian models, the statement is incorrect. The statement is correct if the cumulants satisfy a relation σ m 1 σ n−m 2 c = σ n 2 c for all n > m rather than moments. For Gaussian fluctuations, all the cumulants σ m 1 σ n−m 2 c vanish except for n = 2 (the means are assumed to be zero). However, for generic non-Gaussian fluctuations, the cumulants do not necessarily vanish. A condition for moments that has been used in KST as an ingredient of the proof σ m 1 σ n−m 2 = σ n 2 is also incorrect for n > 2. For instance, σ 2 1 σ 2 2 = 2σ 2 1 σ 2 2 for τ = 0.
not always correct, especially for strongly non-Gaussian PDFs. From Figure 1 , one can see that the inverse of the EPS factor, f −1 , deviates from the correct conditional probability P(M 1 |M 2 ) for a region M 1 ≪ M 2 and σ 1 δ c , or equivalently M 1 M * , where σ(M * ) = 1. For fluctuations smoothed by the sharp kspace filter, the trajectories are described by a Markovian random walk. Therefore, the chance of upcrossing at the critical value δ c is almost equivalent to the chance of downcrossing at δ c , i.e. P(M 1 |M 2 ) = 1/2. Therefore, in the neighborhood of diagonal line M 1 = M 2 , we have P(M 1 |M 2 ) ∼ 1/2. On the other hand, in the Gaussian limit ν → ∞, we have f −1 (EPS) = Γ(ν/2, ν/2)/Γ(ν/2) → 1/2. Consequently, for weakly nonGaussian PDFs smoothed by the sharp k-space filter such that f −1 (EPS) ∼ 1/2, it is natural to expect P(M 1 |M 2 ) ∼ 1/2 on all scales M 1 ≤ M 2 . Thus, for weakly non-Gaussian PDFs smoothed by the sharp k-space filter, the EPS formalism gives a good approximation of f .
Next, we consider the property of fluctuations smoothed by other filters for which the trajectories of density fluctuations cannot be described by a Markovian random walk because of the Fourier-mode correlation. In this case, equation (4) does not give an exact result. Let us consider a trajectory that firstly crosses δ c upwards at M 2 and ends at δ 1 > δ c at M 1 . For M 2 ≫ M 1 , the trajectory can be well approximated by that of a Markovian random walk, since the correlation length is almost negligible compared with the length of the whole trajectory. On the other hand, for M 2 ∼ M 1 , the trajectory can be well approximated by a monotonically increasing function in decreasing value of M, or increasing value of σ, since the correlation coefficient is almost equal to unity. Then the conditional probability is approximately given by
At large scales, δ 1 ≪ δ c , or equivalently M 1 ≫ M * , the probability of upcrossing at δ c is very low. In other words, the probability of ∂δ 2 /∂M 2 ≥ 0 at δ 2 = δ c is almost zero. Therefore, the extra condition ∂δ 2 /∂M 2 > 0 is not necessary at large scales. As shown in Figure 2 , when the Gaussian filter is used, P(M 1 |M 2 ) increases compared with that for the sharp k-space filter owing to the Fourier-mode correlation. At large scales M 1 ≫ M * , P(M 1 |M 2 ) ∼ 1. Consequently, the chance of downcrossing at δ c is almost zero. Thus it is reasonable to conclude that equation (4) still provides a good approximation of mass functions, at least, at large scales even for other filters. On the other hand, in the region
is close to the value in the case of the sharp k-space filter. This suggests that the approximation of the Markovian random walk is good in that parameter region. Substituting the variances σ 1 , σ 2 , and the correlation coefficient τ for each type of smoothing filter (see appendix for derivation) into the conditional probability equation (4), one can compute the mass function by solving the integral equation (2). In Figure 3 , we show the multiplicity functions F(M) for the various filters and for the EPS formalism in the case of χ 2 1 PDF with one degree of freedom. The multiplicity functions derived here decrease at large scales compared with those of the EPS prediction. As we have argued in §2, the actual value of P(M 1 |M 2 ) = p(δ 1 ≥ δ c |δ 2 = δ c ) is larger than the value f −1 predicted by using the EPS approximation at large scales, which explains a decrease in the multiplicity function F(M). To compensate the deficit at large scales, F(M) increases at small scales. Regarding the dependence of F(M) on the spectral index n, one can see in Figure 3 that a relative increase of F(M) at small scales is much prominent for larger n. This is because F(M) decreases rapidly at smaller scales for a larger value of n, or for a much blue spectrum. Similar behavior is also observed for the Gaussian models (Nagashima 2001) .
In Figure 4 , we show, for χ 2 ν PDFs with various degree of freedom, dg(σ)/dσ which is defined as g(σ) =g(M(σ)) for
′ is the fraction of collapsed objects above a smoothing scale M. At large scales, σ 1, dg(σ)/dσ is significantly increased compared with those corresponding to the Gaussian PS mass function. This is because the χ 2 ν PDFs have a broad tail toward large δ, especially for strongly nonGaussian PDFs with small value of ν. Even in the case of ν = 50, one can still observe a clear difference from the value corresponding to the PS mass function for fluctuations with small variance σ 1. In other words, the amount of rare density peaks at large scales is very sensitive to the non-Gaussianity of the initial fluctuations. In the Gaussian limit, ν → ∞, the EPS formalism correctly reproduces dg(σ)/dσ for fluctuations smoothed by the sharp k-space filter. As the degree of freedom ν decreases, a deviation from the EPS prediction becomes noticeable. It is clear that the EPS formalism overestimates the number density of dark halos at large scales σ 1, especially for strongly non-Gaussian PDFs. For fluctuations smoothed by the Gaussian and the top-hat filters, such a deviation is prominent even in the case of a weakly non-Gaussian PDF (ν = 50) owing to the correlation between Fourier-modes. Similar result has been obtained by Avelino & Viana (2000) using Monte Carlo simulations for smoothed χ 2 ν fields. So far, we have considered toy models in which the density fluctuation δ M smoothed on scale M at a given point obey a χ 2 ν PDF. We note, however, that the toy models are not exactly identical to the "χ 2 ν field model" (Peebles 1999) in which the initial fluctuation itself is described by a χ 2 ν field. In contrast to the Gaussian models, the PDF of a smoothed χ 2 field deviates from the original PDF in general (Avelino & Viana 2000) . If one would like to explore more realistic models, one should take into account the dependence of the PDF on smoothing scale. Fortunately, for χ 2 ν PDFs with ν larger than 10 smoothed by the Gaussian filter, it is known that the departure from the original PDF is not significant whereas the departure is noticeable in the case of the sharp k-space filter (Avelino & Viana 2000) . Our analytic calculation of dg(σ)/dσ for ν = 10 and σ 1 agrees well with the numerical results by Avelino & Viana (2000) when the Gaussian filter is used. For fluctuations smoothed by the Gaussian filter with slightly large variance 1 σ 5, our analytic values exceed their numerical values. We might be able to recover the numerical result if we use the improved approximation described by equation (16) of the conditional probability instead. Nevertheless, for the purpose of constraining non-Gaussianity of initial fluctuations using the abundance of high-redshift clusters (Matarrese, Verde & Jimenez 2000) , our approximation of the conditional probability may be sufficient in practice, as mentioned.
CONCLUSIONS
In this paper, we have demonstrated that the EPS approach has a drawback in describing the number of collapsed objects, especially for strongly non-Gaussian density fluctuations. Based on the Jedamzik formalism, properly taking into account the scale dependence of correlation between objects at different scales, we analytically calculated the mass function for various χ 2 ν models and found a deviation from those predicted by using the EPS formalism, especially noticeable for strongly non-Gaussian models: a decrease at large scales and an increase at small scales in the value of multiplicity function. The result may affect some recent studies of constraints on nonGaussian models using the cluster abundance at different red shifts and the correlation length of galaxy clusters (Chin, Ostriker & Strauss 1998; Koyama, Soda & Taruya 1999; Robinson, Gawiser & Silk 2000) . Our results are similar to those by Avelino and Viana (2000) based on Monte-Carlo simulations of non-Gaussian χ 2 ν fields. At intermediate scales, 1 σ 5, the deviation from the EPS prediction is not prominent. It seems that the result is consistent with those from N-body simulations for various non-Gaussian fields (Robinson & Baker 2000) . It would be interesting if larger N-body simulation could be carried out and find out a deviation of mass function from the EPS prediction for objects with very large mass (low-σ) or for those with very small mass (high-σ).
In order to vindicate that the generalized PS formalism works in estimating the mass function for non-Gaussian models, we should take various kinds of effects into consideration: effects of non-spherical collapse, ambiguity in mass-smoothing scale relation, and conditions of objects surrounding by an isolated dark halo. The last issue is relevant to the cloud-in-cloud problem. Although we have discussed about a prescription for incorporating the condition of upcrossing at the critical value δ c , we did not explicitly consider the effect of spatial correlation owing to the finite size of halos in evaluating the conditional probability P(M 1 |M 2 ). For Gaussian models it is known that the effect of spatial correlation almost cancels out the filtering effect, recovering the original PS mass function, particularly in the case of the top-hat filter (Nagashima 2001) . It is of very importance to check whether such a cancellation occurs for non-Gaussian models. The other issues left untouched should be addressed in future work.
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APPENDIX CORRELATION COEFFICIENTS
In this section, we derive the formulae of correlation coefficients τ for density fluctuations smoothed by three types of filter, namely, the sharp k-space filter, the Gaussian filter and the top-hat filter.
Let us consider a mass density fluctuation (contrast) δ(x) ≡ ρ(x)−ρ ρ , where ρ(x) denotes the mass density at a point x andρ is the mean cosmic mass density. Using a window function W R (r = |x|), δ(x) can be smoothed on scale R
and in Fourier space,
where δ k andW R (k) are the Fourier transforms of δ k and W R (r), respectively. Here we choose a normalization of the window function as W R (0) = 1. Let us make an assumption that Fourier modes are totally uncorrelated. Then the two-point correlation is written in terms of the power spectrum P(k) as
Then we have
The correlation coefficient is given by τ ≡ δ R1 δ R2 /σ R1 σ R2 where
The mass of objects smoothed on scale R can be defined as
The correlation coefficients for the three types of filters are written as follows. We assume that P(k) ∝ k n .
Sharp k-space filter
where k c is the cut-off wave number, k c ≃ R −1 , and θ(x) is the Heaviside step function. Note that there is an ambiguity in the relation between k c and R. Here we define it as k c = π/R that gives M = 6R 3ρ /π which has been widely used in the literature. If we choose k c = (9π/2) 1/3 /R, then we have M = 4πR 3ρ /3. For the former definition, the variance of density fluctuation is
and the correlation coefficient for
2. Gaussian filter
The mass of objects smoothed on scale R is M = (2π) 3/2 R 3ρ and for n > −3, 
3. Top-hat filter
W R (k) = 4πR 3 sin kR (kR) 3 − cos kR (kR) 2 .
The mass of objects smoothed on scale R is M = 4πR 3ρ /3. If n is not an integer, for −3 < n < 1,
−n (n − 2)(n + 1) sin(nπ/2)Γ(−3 + n), The solid, the dashed, and the dashed-dotted lines correspond to F(M) for fluctuations smoothed by the sharp k-space filter, the top-hat filter, and the Gaussian filter, respectively. The dashed-double-dotted line represents the value predicted by using the EPS formalism. M * is defined as σ(M * ) = 1. In the case of n = 0, the multiplicity function F(M) for fluctuations smoothed by the top-hat filer is exactly the same as that smoothed by the sharp k-space filter.
FIG. A4.-Plots of dg/dσ for fluctuations that obey three kinds of χ 2 PDFs (ν = 1, 10 and 50). The spectral index is assumed to be n = −2. The solid, the dashed, and the dashed-dotted lines correspond to F(M) for fluctuations smoothed by the sharp k-space filter, the top-hat filter and the Gaussian filter, respectively. The dashed-double-dotted line represents the value predicted by the EPS formalism. The dotted line corresponds to the value predicted by the PS formalism for the Gaussian PDF. In the case of the sharp-k space filter, dg/dσ does not depend on n.
